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3XUSRVH2EMHFWLYH0RQWH&DUOR 0& PHWKRGV DUH D YDOXDEOH WRRO IRU
GRVLPHWU\ LQ UDGLRWKHUDS\ LQFOXGLQJ ,QWUD2SHUDWLYH (OHFWURQ
5DGLRWKHUDS\ ,2(57 VLQFH HIIHFWV VXFK DV LQKRPRJHQHLWLHV RU EHDP
KDUGHQLQJ PD\ EH UHDOLVWLFDOO\ UHSURGXFHG 0& FDOFXODWLRQV UHTXLUH D
UHOLDEOH GHVFULSWLRQ RI WKH HOHFWURQ RU SKRWRQ EHDP WKDW GHOLYHUV WKH
GRVH ZKLFK VKRXOG EH REWDLQHG IURP GHWDLOHG 0& VLPXODWLRQV RI WKH
DFFHOHUDWRU $OWHUQDWLYHO\ LW KDV EHHQ SURSRVHG D PHWKRG WR GHULYH
3KDVH6SDFH ILOHV 3+63 VXLWDEOH WR ,2(57 IURPGRVHPHDVXUHPHQWV LQ
KRPRJHQHRXVPHGLD >@ZLWKRXW WKHQHHGRIDGHWDLOHGGHVFULSWLRQ RI





















ZKDW LV QHHGHG IRU ,2(57 SODQQLQJ $FFXUDF\ RI WKH FRPSDULVRQ ZDV
PRVWO\OLPLWHGE\WKHGLIILFXOW\LQDVVXULQJJHRPHWULFDOSRVLWLRQLQJRIWKH
SK\VLFDOSKDQWRPVZLWKLQPPRIOHVV$QH[DPSOHRIGRVHSURILOHVRQD
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'RVH FDOFXODWLRQDFFXUDF\ LQ WKHEXLOGXS UHJLRQRI IODWWHQLQJ ILOWHU
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XS UHJLRQ RI FRQYHQWLRQDO )) YHUVXV IODWWHQLQJ ILOWHUIUHH )))
PHJDYROWDJHSKRWRQEHDPV

0DWHULDOV DQG 0HWKRGV 5DGLRFKURPLF ILOP *DIFKURPLF (%7 DQG
H[WUDSRODWLRQFKDPEHU(3&GRVLPHWU\ZHUHSHUIRUPHGLQWKHEXLOGXS
UHJLRQRI09HQHUJ\PDWFKHGDQG09QRQPDWFKHG))DQG)))EHDPV
ZLWK YDU\LQJ ILHOG VL]H HORQJDWLRQ DQG SRVLWLRQ UHODWLYH WR WKH FHQWUDO
D[LV [[[[[FPðSRVLWLRQHGFHQWUDOO\FPDQG
 FP RIID[LV $OO EHDPV ZHUH SURYLGHG E\ DQ (OHNWD 3UHFLVH OLQHDU
DFFHOHUDWRU (OHNWD &UDZOH\ :HVW6XVVH[8. HTXLSSHG ZLWK D  PP
VWHHO GLVN LQ WKH ))) EHDP OLQH 7KH JDQWU\ DQJOH ZDV DOZD\V 
5DGLRFKURPLF ILOPV ZHUH LUUDGLDWHG LQ D SDUDOOHO RULHQWDWLRQ LQ D
[[ FPñ SRO\VW\UHQH SKDQWRP 7KH H[WUDSRODWLRQ FKDPEHU ZDV
PRXQWHGKRUL]RQWDOO\RQDYHUWLFDOVWDQGDOORZLQJIRUWKHDFTXLVLWLRQRI
GHSWKLRQL]DWLRQ SURILOHV E\ DGGLQJ SRO\VW\UHQH SKDQWRP VODEV ZKLOH
ODWHUDOO\ DGMXVWLQJ WKH WDEOH SRVLWLRQ ,Q RUGHU WR HQVXUH D IDLU
FRPSDULVRQ WKH DEVRUEHG GRVHZDV LQYHVWLJDWHG UHODWLYHO\ WR WKH GRVH
GHOLYHUHG ORFDOO\ DW D UHIHUHQFHGHSWKRI  FP)RU WKH 09EHDPV
WKHPHDVXUHGGRVHVZHUH FRPSDUHG WRGRVH FDOFXODWLRQVE\ WKH;90&
EDVHG GRVH HQJLQH LPSOHPHQWHG LQ WKH 0RQDFR WUHDWPHQW SODQQLQJ
V\VWHPYHUVLRQ(OHNWD&06VRIWZDUH





WKHFPRIID[LV ILHOGV0RUHRYHUH[WUDSRODWLRQ FKDPEHU UHVXOWV IRU
WKHFHQWUDOO\SRVLWLRQHGILHOGVVXJJHVWWKHGRVHGLIIHUHQFHVEHWZHHQ))
DQG)))EHDPVWREHFRPHPXFKVPDOOHUDWVKDOORZHUGHSWKV
DW  PP GHSWK 7KHVH WHQGHQFLHV DUH FOHDUO\ LOOXVWUDWHG E\ WKH
3''VGHSLFWHG LQ WKH ILJXUHPHDVXUHG DW PPRIID[LV IRU WKH [
FPðFHQWUDOO\SRVLWLRQHG09))DQG)))EHDPV)RUERWK))DQG)))
EHDPVWKHVXUIDFHGRVHJHQHUDOO\LQFUHDVHGOLQHDUO\ZLWKWKHILHOGDUHD
WKRXJK WKLV OLQHDU FRUUHODWLRQZDV WKHPRVW SURQRXQFHG IRU WKH VTXDUH
ILHOGVDQGDWWKHPRVWVKDOORZGHSWKV1RFRQVLVWHQWVKLIWVLQWKHGHSWK
RIGRVHPD[LPXPEHWZHHQ))DQG)))EHDPVFRXOGEHGHWHFWHGDQGWKH
PHDQ VKLIW DPRXQWHG WR RQO\ PP DQG PP IRU WKH 09 DQG
09EHDPV UHVSHFWLYHO\)RUERWK09))DQG)))EHDPV LPSRUWDQW
GHYLDWLRQVEHWZHHQILOPPHDVXUHPHQWVDQGGRVHFDOFXODWLRQVXSWR
ZHUHIRXQG
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